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The objective of the presented analysis is the evaluation of the impact of two calibration methods and five
precipitation inputs on the performances of the Continuum hydrological model (Silvestro et al., 2013) to predict
river discharge data. The latter is a time-continuous, spatially-distributed, physically-based hydrological model,
currently used in Italy by the Civil Protection Department (DPC) for flood forecasts. Concerning the calibration
methods, the first consisted in a standard approach based only on in situ observations of streamflow data. The
second was based on a Multi-Objective (MO) approach that, with respect to the previous one, also accounted for
satellite-based observations of land surface temperature and soil moisture (Silvestro et al., 2015). Concerning
the precipitation inputs, the first was obtained by spatially interpolating in situ precipitation data collected by
rain gauges. To this aim, the GRISO interpolator (Pignone and Rebora, 2014b), with a constant length of spatial
correlation, was used. The second and the third inputs were obtained by using the abovementioned approach,
with a variable correlation length. The latter was allowed to vary according to external precipitation maps that
were, respectively, the EUMETSAT-HSAF H05 product (PR-OBS-5; HSAF, 2017) and the precipitation maps
produced by the observations of the Italian Radar Network of the DPC (this product will be hereinafter referred as
DPC Rainfall Product). The fourth precipitation input was obtained by using the Modified Conditional Merging
(MCM) approach (Pignone and Rebora, 2014a), which merged the rainfall data collected by pluviometers with
the DPC Rainfall Product. The fifth input consisted in the DPC Rainfall Product. Ten model simulations were thus
run for a time period ranging from November 2014 to November 2016. The study area selected for the analysis
was the Orba River Catchment. Results were evaluated by comparing the modelled discharge data against those
observed by the hydrometer of the Casal Cermelli station, which is located at the closing section of the catchment.
Particular emphasis was placed on the analysis of higher flows data, in order to evaluate the performances for
Civil Protection applications (i.e. flood early warning). Findings showed that more accurate results were obtained
by using the MO calibration approach and the third precipitation input. In both cases, the combination of in situ
and remotely sensed data produced an added-value to the model performances.
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